T HE study of contractions of isolated segments of the vascular system have been used to study reactivity to various stimuli. Many different preparations and species of animals have been used: dog, 1 ' 2 cat, 1 ' 2 rat, 3 swine, 2 ' 4 rabbit, 5 ' e and human. 2 ' 4 It has been frequently assumed that systemic arteries respond qualitatively in a similar manner in different animals. Thus observations on arterial contractility and on factors affecting contractility in 1 species have been used to predict probable reactions and mechanisms in other species. This is especially true in the field of hypertension. The desirability and convenience of such an assumption is evident when considering the limitations of the direct study of human blood vessels.
Much attention has been directed toward the effects of common naturally occurring drugs on vascular muscle. The most common effect produced by epinephrine on vascular smooth muscle is contraction. 7 ' 8 The smooth muscles of different vessels may, however, vary in their sensitivity to epinephrine. 9i i0 Pitressin, a pressor agent, is considered to act primarily on the vascular components of the arterioles and capillaries. 7 ' u On isolated preparations of large arteries, histamine generally produces contraction in common laboratory animals. 7 ' 12 Acetylcholine invariably produces contraction of isolated arterial strips. 7 ' 12 This series of experiments was designed to study arterial responses to the above naturally occurring agents and to detect any qualitative differences in response between such animals as the rabbit, rat, dog, cat, and human. Further, to see if there was any variation in reactivity between large and smaller arteries, the femoral artery and aorta of the dog were compared. Received for publication November 30, 1959.
Methods Preparation
The dog and cat arterial tissues were obtained immediately after the animals were sacrificed from an overdose of sodium pentobarbital. Transverse rings were cut from the cat aorta about 1 em. below the arch, stripped of adventitia and cut across to yield strips 1 X 0.2 X 0.1 cm. Transverse rings from the dog aorta yielded strips 1.5 X 0.3 X 0.2 cm. Strips were measured with a small rule. The ring section of the dog femoral artery was obtained but was left intact.
The rats were sacrificed by a blow at the base of the skull, the aorta was rapidly removed, and the ring sections of the thoracic aorta were prepared. Rabbits were sacrificed by a blow at the foramen magnum and the entire thoracic aorta was removed. Spiral strips of thoracic aorta were prepared. 6 The ring section of the human femoral artery was obtained from unselected autopsy material within 6 hours after death. The rings were opened to give strips 1 X 0.3 X 0.2 cm.
Tension Recording
The arterial muscle strips were suspended in a muscle bath at a constant temperature and tension. For the longitudinal strips of the dog, cat, rabbit and human tissue, an RCA No. 5734 transducer was used to convert mechanical tension into electrical recording on the Sanborn Recorder model No. 60-1300-B. The rings of dog femoral and rat aorta were mounted on a strain gage and the results recorded on the Sanborn Recorder model No. 60-1300-B.
Tissue Equilibration
All strips were equilibrated for 2 hours at 35 C. in bicarbonate buffered Krebs Ringer medium (pH 7.4), oxygenated with 5 per cent carbon dioxide in oxygen. If the applied tension of 1 6m. diminished during this period, it was restored by stretching the muscle strip.
Drugs and Stimulation
The drugs used for stimulation were 1-epinephrine bitartrate, histamine acid phosphate, acetylcholine bromide, and pitressin. They were diluted with distilled water in such concentrations that a constant volume of 0.2 ml. was added to a bath of 35 ml.
The concentrations expressed in terms of the salt were those which would produce maximal contraction; epinephrine 10~5 Gm./ml. bath solution,
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Circulation Research, Volume VIII, March I960 'Maximal response refers to the greatest response that could be elicited from that particular arterial strip in terms of maximum tension developed and maximum rate of tension increase. Each muscle strip served as its own control. As can be seen, the maximal response was usually elicited by epinephrine.
tt. max.=maximum tension developed in grams. trate (r)=maximum rate of tension increase in grams per second. §Pitressin (0.13 units/ml, bath solution) was added 2 minutes before stimulation with epinephrine.
1| A total of 6 rats was used, but because of different mechanical recordings, the results could not be directly compared with other animals. The strips were all pharmacologically identical.
histainine 10~4 Gm./ml. bath solution, acetylcholine 10~3 Gm./ml. bath solution, and pitressin 6 X 10~2 units/ml, bath solution.
All drugs were left in contact with the tissues five minutes, then washed out thoroughly. Sodium nitrite was used at times to facilitate relaxation. A period of 15 minutes was allowed from the time the strip had reached basal tension to the next stimulation.
Results Epinephrine
Epinephrine produced contraction in all the preparations tested. In general, it caused the greatest tension increment. The magnitude of the response of the cat aorta, however, was similar to all the effective drugs.
Histamine
Histamine elicited a response in almost all the preparations tested. The maximum tension attained under histamine stimulation was almost the same as that attained with epinephrine, with the exception of the rabbit aorta in which it was definitely less. The maximum rate of tension increase was not essentially different from that produced by epinephrine (table 1) . Three of the strips of dog aorta did not respond to histamine, even though the responses to other drugs were normal. This phenomenon has been noted by other workers 18 with preparations of swine arteries. The physiologic characteristic that determines which smooth muscle will react to histamine and which is not sensitive is unknown.
Acetylcholine
Acetylcholine did not produce a response of dog femoral artery, human femoral artery or dog aorta. The maximum tension and maximum rate of tension increase in the aortas of the cat, rabbit, and rat were significantly less than those produced by histamine or epinephrine (table 1) .
Pitressin
None' of the aorta preparations, with the exception of the rat aorta, responded to pitressin. The femoral arteries of the dog and human did contract when stimulated by pitressin. Observations from these experiments indicated that pitressin exerts an antagonistic effect on the action of epinephrine. Using dog and cat aortas, which did not respond to pitressin, the responses to epinephrine in the presence of pitressin were tested. In all cases, the maximum tension developed and the maximum rate of tension increase were markedly diminished (table 1). The response to epinephrine never returned entirely to normal upon the removal of pitressin, suggesting that some alteration of the vascular muscle may have taken place.
Comparison of Dog Aorta and Femoral Artery
The arterial responses of the 2 arterial tissues were the same, except that the aorta did not contract when exposed to pitressin. The maximum tension developed and the maximum rate of tension increase were greater in the femoral artery than those of the aorta (figs. 1 and 2).
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Figure 2
Top. Response of dog aorta to epinephrine, showing maximum rate of tension increase and maximum tension developed. Bottom. 'Response of dog femoral artery to epinephrine, showing maximum rate of tension increase and maximum tension developed.
the result: first, of an increased ratio of smooth muscle to connective tissue in the femoral artery than is the case in the aorta; and second, of a more rapid rate of diffusion of the drugs into the tissue because of the differences in its thickness.
As well as the probable mechanical differences, there appeared also to be certain pharmacologic variations. The femoral artery responded to pitressin while the dog aorta did not. This tissue resembles rat aorta in this respect. There must exist, then, definite receptors in the femoral (and also smaller arteries) not present in the aorta.
The apparent antagonism by pitressin of epinephrine is worthy of further investigation. This is seen in tissues not normally responsive to pitressin. Pitressin in some way must alter the vascular contractile elements and/or receptors in some rather permanent manner, as the magnitude of response of the control was never regained following exposure to pitressin.
Summary
Arterial contractility was investigated, using spiral and ring sections of dog, cat, rabbit, rat, and human vessels. Epinephrine produced contractions of all arterial tissue tested. Histamine invariably produced contractions. The phenomenon of variable sensitivity of arterial tissue to histamine was again demonstrated. Acetylcholine caused contractions of rabbit, cat, and rat aortas, but no contraction of the dog aorta, or dog and human femoral arteries was observed. Pitressin produced contraction of the rat aorta, and dog and human femoral arteries, but not of rabbit, dog or cat aortas.
Using dog vessels, a difference in activity was observed between the aorta and the femoral artery. Greater reactivity in terms of maximum rate of tension increase and tension developed was seen in the smaller systemic arteries. A pharmacologic difference with respect to the action of pitressin was discovered between the aorta and the smaller arteries. Thus, general evidence is presented suggesting that data obtained in 1 species of animal on 1 type of tissue cannot be transferred without specific proof of its validity to data obtained in other species, or even in closely related tissues of the same species.
An apparent antagonistic effect of pitressin on the pressor action of epinephrine was detected.
Summario in Interlingua
Le contractilitate arterial esseva investigate, con le uso (le sectiones spiral e circular de vasos de canes, cattos, conilios, rattos, e humanos. Epinephrina causava contractioncs de omne le tissus arterial testate. Histamina invariabilemente produceva contractiones. Le plienomeno del sensibilitate variabile de tissu arterial a histamina esseva de novo demonstrate. Acetylcholina causava contractiones in specimens aortic de conilio, ditto, e ratto. Illo causava nulle contractiones in le aorta del can o in le arterias femoral de canes e humanos. Pitressina produceva contractiones in le aorta del ratto e in le arterias femoral de canes e humanos sed non in le aorta del conilio, del can, e del catto.
In experimentos con vasos de canes, on differentia esseva observate inter le activitate del aorta e illo del arteria femoral. Un plus forte reactivitate, mesurate como intensitate maximal del augmento del tension e como maximo del tension generate, esseva notate in le plus micre arterias systemic. Un differentia con respecto al action de pitressina esseva discoperite inter le aorta e le arterias plus micre. Assi un documentation general es presentate que suggere que le datos obtenite in un specie de animal con un typo de tissu non pote esseT transferee sin prova specific a un nltcre specie de animal o mesmo intra. un specie a un proximemente relationate secunde typo de tissu.
Esseva detegite un effecto apparentemente antagonistic de pitressina contra le action pressori de epinephrina.
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